V asectomy has been available throughout much of the world for decades, and it has become a major family planning method in some countries. By 1991, vasectomy had been chosen by approximately 41.5 million couples worldwide. 1 About three-fourths of vasectomy users are concentrated in China and India, where government programs have long supported the method. In China, for example, an estimated 30.4 million men received vasectomies between 1971 and 1981; the method accounted for 11% of all contraceptive use in 1981, a proportion exceeded only by the proportions of couples using the IUD (42%) or female sterilization (38%). 2 Chinese vasectomy rates vary greatly, however, by province and region. While some research has ascribed these important regional differences to socioeconomic, cultural and service quality factors, 3 other studies have attributed higher rates in China's Sichuan Province to vasectomy promotion formation using the newspaper coupons.
Several Latin American countries have also developed mass media communication approaches to increase vasectomy promotion. In Guatemala, for example, a project used radio spots and a male promoter to increase awareness and acceptability of vasectomy. 7 An evaluation of the project found that although knowledge and attitudes in the experimental groups did not significantly improve compared with those in the nontreatment group, the number of vasectomies performed increased significantly.
A similar project in Colombia used a clinic-oriented mass media approach 8 and tested three types of experimental clinics-a traditional clinic offering both male and female services simultaneously; a traditional clinic with specially designated hours for men only; and a male-only clinic. Outreach activities promoting the clinics included a five-month mass media campaign with radio spots, newspaper advertisements and leaflets distributed at workplaces. Experimental clinics performed nearly twice as many vasectomies as control clinics during the project.
The Brazilian Context
Brazil had a modern contraceptive prevalence rate of 55% in 1986, with the pill and female sterilization together accounting for nearly 95% of all modern method use. 9 The total rate of modern contraceptive use for São Paulo state in 1986 was 62%, and this state also had the highest rates of use of male methods (3.1% for the condom and 2.4% for vasectomy). These levels of use were due in part to the opening of the first male-oriented health and sexuality clinic by Promoção de Paternidade Responsável (PRO-PATER) in São Paulo in February 1981. 10 PRO-PATER was founded to provide medical and educational services for male contraception and sexuality. In addition, it conducts biomedical and psychosocial research on fertility, infertility and male sexuality. In May 1988, PRO-PATER inaugurated a second São Paulo clinic, which targeted men from lower socioeconomic groups.
Initially, PRO-PATER relied mostly on word-of-mouth communication from sat- Impact of a Mass Media Campaign the number of vasectomies obtained by lower-middle-class men aged 25-49. Our article presents quantitative data from the evaluation of the second objective.
The 1989-1990 campaign was implemented in four distinct phases: Precampaign public relations events were held; television spots were broadcast in May and June of 1989; these spots were rebroadcast in September of 1989; and a follow-up minicampaign was conducted early in 1990. The slogan "Vasectomy is an act of love" served as the main theme for the campaign. A 30-second television spot was developed and pretested by a local advertising agency (the Denison Agency) in four focus-group discussions with vasectomized and nonvasectomized evermarried men aged 25-49. Discussion group responses were used to revise the advertisement.
The television spot featured a pair of animated hearts-one male, one femalethat depicted the purpose of vasectomy, its safety and its noninterference with love-making. In the final version, the two animated hearts entered the screen to wedding music. Through animation and the sounds of excitement and kissing, the hearts united twice and produced babies-little dancing hearts.
On the male's third attempt to unite with his partner, the female scolded him and pushed him away. A vasectomy was depicted by two bars drawn across the male heart. A voiceover then said: "Vasectomy, the male operation, is a quick and painless way to avoid unwanted pregnancies." Once again, the two hearts united to the sounds of kissing and excitement. The campaign slogan closed the spot. This was followed by the tag line, "For further information, contact (clinic name and phone number)." † A companion piece for radio featured a father explaining vasectomy to his son, followed by the same slogan and tag line. To maintain consistency and reinforce the television message, the pamphlets, billboard and magazine ads all used the same image of two amorous hearts.
A precampaign public relations promotion to generate interest among the print and electronic press was also conducted in the three cities. Activities included issuing press releases that described the project and personally contacting key members of the Brazilian press. The main television campaign ran from May 18 to June 30, 1989; on the day before the campaign was launched, the advertising agency held a press conference at PRO-PATER for representatives of 10 isfied clients to promote its services. In 1983, however, a three-minute broadcast about vasectomy and PRO-PATER on national television reached an estimated audience of 40 million people. Clinic attendance in the month after the broadcast was double that of the previous month, and the number of vasectomies performed in 1984 exceeded those done in the previous year by 50%. In 1985, after a 10-week newspaper and magazine promotion conducted with assistance from The Population Council, the mean daily number of new clients increased by 60%, and the mean number of vasectomies performed per day increased by 54%. The 1989-1990 project attempted to standardize the information provided to potential vasectomy clients and to eliminate some of the public's misconceptions about how the operation is performed, its effect on sexual functioning and its long-term health effects. The specific communication objectives were to increase knowledge and awareness of vasectomy and to increase broadcast and print news organizations. The head of the clinic also appeared on a variety of television talk shows.
The rebroadcast of the television spots from September 19 to 29 (on the same broadcast schedule of 2-5 times daily from 8:00 p.m. to midnight) ran unaccompanied by additional events. The follow-up minicampaign from January 2 to March 4, 1990, consisted of an ad in the mass-circulation magazine Veja, an electronic billboard in downtown São Paulo with the "dancing hearts" motif and a direct mailing of pamphlets to Veja subscribers.
Between March 1989 and June 1990, the campaign and the events surrounding it stimulated roughly 70 news stories on television, radio, daily newspapers, trade journals, weekly and monthly magazines, and television talk-show discussions. The precampaign public relations efforts exposed editors and reporters to the campaign, so the spot itself (and the awards it earned) generated cost-free publicity in the form of news coverage. During the campaign, the press coverage extended spontaneously beyond the three clinic cities to at least seven others. In the total 15-month period, the combined public relations activities and press coverage reached an estimated four million people.
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Evaluation
We evaluated the campaign by examining clinic records and sources of referral. While baseline and follow-up sample surveys of men in São Paulo and Salvador were also conducted, those results are reported elsewhere. 13 We present here the data from clinic records and from brief interviews conducted with callers, visitors to the clinics and patients. The mean numbers of monthly visits and calls, and the mean monthly numbers of vasectomies, for PRO-VAS in Fortaleza, CEPARH in Salvador and PRO-PATER in São Paulo were available for the seven months preceding (October 18, 1988, through May 17, 1989) and the five and onehalf months immediately following (July 1 through December 15, 1989) the six-week campaign (May 18 through June 30, 1989); thus, any effects from the subsequent January-February 1990 minicampaign are not reflected in these data.
Calls and visits to the clinics increased markedly during the campaign: The average number of calls and visits per month at the PRO-VAS clinics in Fortaleza increased from 15 to 35 during the campaign, an increase of 133%. In the six months afterwards, the monthly mean dropped to 12, a level even lower than that seen in the six months before the cam- The daily number of telephone calls jumped from 25 to 95 during the six-week campaign, an increase of 276%; they then fell back to an average of 33 calls per day in the five and one-half months immediately following, and gradually declined to 29 per day during the two-month minicampaign and to 22 per day in the period after the minicampaign.
Mean daily visits to the clinic increased by 138% during the campaign, from 21 to 51. Over the year after the campaign, visits declined to 30 per day, and then fell to 24 during the final period studied; this last daily average represents a net increase of 13% from the baseline level. An analysis of the ages of men who visited the clinic before, during and after the campaign showed no significant differences.
The number of vasectomies performed increased from an average of 15 per day paign.* At the CEPARH clinic in Salvador, mean monthly calls and visits increased by 169% (from 39 to 105), and thereafter fell to 85, or an increase of 118%.
The most dramatic change occurred at the PRO-PATER clinic, where mean monthly calls and visits first increased by 261% (from 529 in the six months before the campaign to 1,911 during the campaign), then fell back to a level of 679 in the six months following the campaign, representing an increase of 28%. Thus, the television spots seem to have generated a substantial increase in the number of calls and visits to the clinics.
The monthly mean number of vasectomies performed at the PRO-VAS clinics increased from 12 in the six months preceding the campaign to 25 during the campaign, and then fell to seven in the six months following completion of the campaign. These numbers reflect an initial increase of 108%, and a subsequent decrease of 42%. The mean monthly number of vasectomies performed at CEPARH increased from 32 to 51 during the campaign, and continued to increase to 59 in the six months following the campaign, for an intermediary increase of 59% and a later increase of 84%. Vasectomies performed at São Paulo's PRO-PATER clinic increased by 82%, from a mean of 303 a month in the six months before the campaign to 550 during it. The mean then dropped off slightly, to 542, for an increase of 79% during the roughly six-month follow-up period.
This pattern of an initial increase in demand followed by a drop to a plateau higher than the original level is common in mass media promotions. When postcampaign levels drop below the original level, researchers usually presume that pre-existing demand "bunched up" during the promotion period, and that no net increase in performance will occur over the long term.
The PRO-PATER Clinic
Because the PRO-PATER clinic had been in existence for longer than the other clinics and was more closely involved in the evaluation, we will analyze in depth the impact of the campaign on the São Paulo clinic only. The analysis is based on detailed time-series and source-of-referral data, which were unavailable for clinics in the Northeast.
The São Paulo clinic data cover an extended 18-month postcampaign period from July 1989 through December 1990. The data are daily averages-a more precise measure than monthly averages, because the clinic was not open for services for the same number of days each month. Table 1 presents the daily mean and the before the campaign to a mean of 28 per day at the conclusion of the media campaign (an 81% increase); the daily average declined to 24 in the five and one-half months immediately following the campaign and then to 22 and 19 per day, respectively, at the conclusion of the minicampaign and in the months following it. The final average was thus about 24% higher than that at baseline.
During the precampaign period, other persons were the dominant sources of referrals among clinic callers. In the seven months prior to the campaign, 55% of callers said they were referred by friends and relatives, compared with 5% by television and 15% through the print media. These percentages had shifted dramatically by the conclusion of the six-week campaign, when 58% of the sources of information cited were television spots, compared with 20% friends and relatives and 10% the print media. The proportion of radio referrals was only 5%.
In the first five and one-half months immediately following the campaign, the 
Longitudinal Analysis
An interrupted time-series analysis of monthly vasectomy data from PRO-PATER shows an immediate and subproportions shifted again, with television representing 34% of referrals, friends and family 43%, articles or ads in the print media 6% and radio broadcasts 2%. Following the minicampaign, the proportion of referrals that were from magazines and newspapers increased to 17%, a trend that continued into the final two and one-half months, peaking at 20%. (This increase corresponds to the ad placed in Veja and the direct mailing to subscribers.) The electronic billboard in downtown São Paulo was a very minor referral source, accounting for fewer than 1% of referrals at any time. The proportion of television referrals ultimately declined to its baseline level of about 6% almost a year after the 1989 campaign. The proportion of referrals from other persons also returned to a level close to its initial one (approximately 50%). Table 2 shows that television broadcast time accounted for the greatest proportion of the total cost of the campaign-$78,615 out of the $172,910 spent.* According to the clinic-referral data, television also had the greatest impact on clinic calls and visits. Although costs were approximately the same for the radio broadcasts, magazine ads and direct mailing, radio referrals to the clinic never exceeded 5% of referrals throughout. Thus, a combination of television and magazine or newspaper promotion appears to have produced the best results for vasectomy promotion in Brazil. But was the additional impact of television worth the higher costs?
Cost-Effectiveness Analysis
To answer this question, we computed a simple cost-effectiveness ratio based on the total cost figure of $172,910 and the stantial increase in vasectomies performed after the start of the mass media campaign. Figure 1 graphs the number of vasectomies performed each month, from January 1988 through December 1990, interrupted by the 1989 mass media campaign. As expected, vasectomy performance increased substantially immediately following the mass media campaign. (The one-month lag after the campaign began resulted from the time required to visit or call the clinic and schedule the operation.)
The number of vasectomies peaked during the month immediately after the campaign, when 689 vasectomies were performed, compared with an average of 310 operations during the period before the campaign; the monthly average after the campaign was 401 vasectomies. One-way analysis of variance revealed that this difference was statistically significant at p<.01.
Our analysis of the mean differences before and after the campaign does not take into account changes in the slope, however. After the dramatic increase in vasectomies, there was a gradual decline through 1990, when performance leveled off at precampaign levels. Poisson regression analysis, which takes each monthly time point into account, provides a more sensitive analysis of the data than does simple analysis of variance. 14 We treated the precampaign vs. postcampaign difference as a 1989 campaign *To make comparisons over time more stable, all costs reported in this article are in U. S. dollars rather than in Brazilian currency, which fluctuated greatly over the period. We did not correct for inflation in the U. S. dollar, however. †The total cost used for these calculations included only the communication and promotion costs in Brazil; the cost of the vasectomy was excluded, as were any technical assistance costs. of performance predicted from the Poisson regression of the number of vasectomies on the variable time, using the three mass media events as dummy variables and their interactions with time and the cost of the operation. After a steep increase in the number of vasectomies performed in the first three years, there was an abrupt jump after the three-minute television report in 1983, followed by a gradual decline. The first mass media promotion in 1985 also produced a significant jump in clinic performance, followed by another gradual decline. The results of this second regression analysis are presented in Table 3 (page 174). All variables were statistically significant except for the interaction between time and the 1985 print campaign. The regression indicates that time had a statistically significant, positive effect over the entire 12-year period, even after the effects of the other variables in the model were controlled for. † All three media events-1983, 1985 and 1989-had positive, statistically significant effects and, as expected, cost had a statistically significant negative effect.
The interaction between time and the initiation of the 1989 campaign was statistically significant and negative, indicating that after the multimedia campaign ended, the downward slope decreased further, to a significantly lower negative value. This change is readily apparent in Figure 2 . The solid line that fits the data between 1985 and 1989 slopes downward, dummy variable, and also included the time-campaign interaction in the regression. For the three years depicted in Figure 1  (1988-1990) , all three variables-time, campaign and time-campaign interactionwere statistically significant at p<.001.*
The results of the regression analysis are indicated by the solid line in Figure 1 . During this three-year period, the overall effect of time was negative, indicating a general downward trend in the number of vasectomies performed. The effect of the campaign was positive, increasing the number performed. The interaction between time and campaign was negative, however, indicating that the downward slope of vasectomy performance became significantly more negative after the communication campaign ended.
The greater negative slope after the campaign raises questions about the long-term trend in vasectomy performance at the PRO-PATER clinic. Specifically, did performance continue to decline after the 1989 mass media campaign? To answer this question, we obtained data from PRO-PATER on all vasectomies performed from the clinic's opening in February 1981 through the end of 1992. Figure 2 graphs these data relative to the timing of three mass media events undertaken over that extended period: a three-minute report about vasectomy broadcast on national television in 1983; a print-only campaign in 1985; and the multimedia campaign of 1989.
The solid line in Figure 2 shows the level but is much less steep than the slope occurring after the 1989 campaign.
The trend between the 1985 and 1989 media campaigns is also negative, but not significantly different from the slope before the 1985 print campaign. Although the 1985 campaign increased the number of procedures performed, the same downward trend continued until the multimedia campaign of 1989. After this last campaign, the downward trend in performance became even more pronounced.
Once the data are extended to the three years beyond the 1989 campaign, the negative slope in performance after the 1989 campaign is even more dramatic. By 1992, vasectomies had dropped to the level recorded 10 years earlier. The simple correlation between time and the number of vasectomies before the 1989 campaign was 0.81 and positive; after the campaign, the correlation (-0.82) was exactly reversed. Thus, in a broader historical context, the 1989 campaign appears to have only temporarily reversed a long-term downward trend in the number of vasectomies provided by PRO-PATER clinic.
Several hypotheses may explain this longterm downward trend. The first is financial. 
Impact of a Mass Media Campaign
changes is to use a control group for comparison. However, the pattern of change in the predominant referral source from interpersonal sources to television, and then back again once the campaign ended, increases our confidence in a causal inference. Causation is also supported by the timing of the effect, since it occurred immediately after the campaign began and no other known events or circumstances were observed.
The longitudinal analysis of PRO-PATER clinic data reveals that all three mass media events had a significant impact on the number of vasectomies performed, and that the greatest impact resulted from the multimedia campaign of 1989, which used prime-time television and radio spots. Data on clinic referral sources indicate that television played an important role in motivating men to visit the clinics.
The effect of the television campaign, which received international awards for its creative merit, was clear in its impact on clinic inquiries, visits and operations performed. Furthermore, evidence exists, especially for the São Paulo clinic, that the mass media campaign had a significant effect on clinic performance.
The long-term analysis, however, implies that some kind of ongoing promotion is necessary to maintain a given level of clinic activity or to raise activity to a new level. The PRO-PATER experience suggests that without periodic mass media promotions, clinic performance will gradually decline over the long term. A well-designed mass media campaign can increase clinic performance even during a period of relative decline, and even when costs to clients are rising.
The simple cost-effectiveness analysis reveals that the promotional cost of $93 per additional client is about the same as the cost of the vasectomy itself. While the cost-effectiveness ratio may seem high at first, it should be considered within a historical and cultural context, since vasectomy has traditionally been a difficult method to promote in Latin cultures. The near-doubling in price of the procedure in the first months of 1989 also affected the ratio. For example, in January 1989, the cost of a vasectomy at PRO-PATER increased from nearly $62 to about $110, As external funding declined and the cost of supplies increased, PRO-PATER had to charge clients more. This price factor was exacerbated by a general increase in the cost of living in Brazil after 1989, including a major devaluation in the nation's currency.
Another hypothesis concerns an increase in competition from new providers of vasectomy services. These probably included some of the 44 physicians in the São Paulo area who were trained by PRO-PATER. The organization's promotional efforts, especially the 1989 television campaign, most likely stimulated attendance at other São Paulo providers.
Although no provider data are available to test the alternative provider hypothesis, we were able to investigate the cost increase hypothesis using price quotes from PRO-PATER for January 1987 through December 1992. From January 1987 through December 1988, a vasectomy cost $62, and in January 1989 it increased to $110; the price rose again in January 1990, to $155, then again in January 1991, to $165, and finally peaked in August 1991, at $181. In January 1992, the price dropped to approximately $117.
We included this cost factor in the Poisson regression analysis. The small downward shifts in the solid line representing the numbers of vasectomies predicted from the regression model (Figure 2 ) occur whenever the cost of the operation changed. In fact, the increasing costs of vasectomy had a statistically significant negative (downward) effect on the number of vasectomies performed (Table 3) .
Discussion and Conclusions
The quasi-experimental research design used in this evaluation (comparing pretest and posttest measures among one sample of men) was insufficient to determine whether the mass media campaign caused the increase in calls and visits and in vasectomies; the only way to rule out the possibility that other factors caused the where it remained during the campaign.
Taking the method's effectiveness into account further reduces the apparent size of the promotional costs. For example, because a vasectomy provides an average of 10 couple-years of protection against pregnancy, 15 the promotion cost per coupleyear of protection is $9.30. Moreover, given the relative difficulty of motivating Brazilian men to adopt vasectomy (compared with that of motivating Brazilian women to begin using the pill, for example), the cost seems reasonable. Although it is often easier for potential acceptors to adopt temporary methods, such as the pill, it is also easier to discontinue use, and pill discontinuation rates can run as high as 50% within one year of use in developing countries. 16 In most communication cost-effectiveness analyses, estimating long-term effects is difficult because of research costs and time constraints. In our research, where we examined long-term vasectomy data, the regression analysis confirms the significant, positive effect of three media interventions on clinic performance. Unfortunately, the long-term effects appear to have ultimately been offset by concomitant increases in costs and by the presence of alternative sources for the operation.
The effectiveness estimates also do not reflect the expected diffusion effect-that is, an increase in word-of-mouth promotion by the rising number of new vasectomy clients and future potential clients. Since the current number of vasectomized men is still low in Brazil, such men probably do not yet constitute the critical mass needed to accelerate the procedure's diffusion. Some type of future mass media promotion is thus still necessary; the longterm trend of PRO-PATER clinic performance suggests that such regular, periodic mass media promotions could maintain or increase the prevalence of vasectomy.
Mass media promotions and discussions of vasectomy should be continued at a level and a frequency sufficient to maintain public interest. One possibility is to inaugurate an annual "Vasectomy Week" promotion, followed by a weekend of inexpensive, prime-time promotional spots every three months. Perhaps then the growth in the number of vasectomy acceptors will produce the critical mass of satisfied users needed to multiply the effects of mass media promotional efforts by means of personal advocacy. 
